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(54) SERIAL INFRARED RAY COMMUNICATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the serial 
infrared ray communication equipment in which 
disconnection processing is taken precedence over 
retransmission processing in the case of receiving a 
disconnection request and recognition of a link, 
connection state between equipments is not made 
different. 

SOLUTION: An IRDA link access management protocol 
(IrLMP) level disconnection request detection section 33 
of an IRDA link access protocol (IrLAP) control section 
3 discriminates whether or not a data transmission 
request from the IrLMP control section 2 received by a 
request reception section 31 is a disconnection request 
of an IrLMP level. When an IrLMP level disconnection 
request detection section 33 discriminates the data 
transmission request to be the disconnection request of 
the IrLMP level, a memory monitor control section 32 
controls a memory 35 that transmission data not 
transmitted yet stored in a first-in first-out FIFO in the 
memory 35 are all aborted. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An IrLAP layer which manages a communication procedure, comprising, An IrLMP layer 
which sends out a data transmission request and a disconnect request to said IrLAP layer at 
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least according to a demand from the upper layer, A serial infrared ray communication unit 
containing a port part^which .communicates serid^^^axcofi^c^on.ide^nation generated 
based on said data transmission request and said disconnect request from said IrLMP layer to 
said connection destination with infrared rays. 

A discriminating means which distinguishes existence of a disconnect request from said upper 
layer in either said IrUAP-layer and said IrLMP layer; ;: : 

An abandonment means to discard untransmitted send data to said connection destination when 
said discriminating means distinguishes from those .[osaid ] with a disconnect request 

[Claim 2]An IrLAP layer which manages a communication procedure, comprising, An IrLMP layer 
which sends out a data transmission request and a disconnect request to said IrLAP layer at 
least according to a demand from the upper layer, A serial infrared ray communication unit 
containing a port , part . which ^communicates send data to a connection destination generated,, 
based on said data" transmission request and said disconnect request from said IrllMP layer to 
said connection destination with infrared rays. 
An accumulation means which accumi^at^s r ''said :i ^ericl da'tai" 1 "'"' 1 * •• 

A discriminating means which distinguishes whether a data transmission request from said IrLMP 
layer to said IrLAP layer is a disconnect request in said IrLMP layer level. 
An abandonment means to be accumulated in said accumulation means and to discard 
untransmitted send data to said connection destination when said discriminating means 
distinguishes from a disconnect request in said IrLMP JayeHeveL 

[Claim 3]The serial infrared ray communication. unit .according tovclaim'2 by whieh.said.. : 
accumulation means, said discriminating means, and said abandonment means being included in 
said IrLAP layer.; .. A ><,■ : • 

[Claim.4]An IrLAP layer which manages.^ communication procedure, comprising, -An JrLMPclayer 
which sends out a data transmission request and a disconnect request to sajd. IrLAP layer at 
least according to a demand.ffrom the; upper layer ; » A serial infrared ray communication iuniti ... 
containing a port part which "communicates send data tb a connection destiriationrgenerated 
based on said data transmission request and ;saiddiseonnect request from said IrLMP layer. to 
said connection destination with infrared rays. 
An accumulation means which accumulates said send data; 

A decision means which judges whether a demand from said upper layer is said disconnect 
request. 

An issuing means which publishes [ it being accumulated; in said accumulation means, and 
discarding untransmitted send data to said connection destination, when said decision means 
judges it as said disconnect request, and ] an abandonment demand in said IrLAP layer. 

[Claim 5]The serial infrared ray communication unit according to claim 4 including said 
accumulation means in said IrLAP layer, and including said decision means and said issuing 
means in said IrLMP layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.^*** shows the word which can not .be translated. 
3.1n the drawings, any words are not translated. 



JP-A-H1 0-1 07737 



3/16 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the device which performs serial infrared ray 
communication with the communication method which IrDA (Infrared Data Association) 
advocates especially using a serial infrared-ray-communication mechanism about a serial 
infrared ray communication unit. 
[0002] 

[Description of the Prior Art]ln the former and this kind of serial infrared ray communication unit, 
A serial infrared-ray-communication mechanism (it is hereafter considered as Ir port), and an 
IrLAP (IrDA Link Access Protocol) layer, It has an IrLMP (IrDA Link Management Protocol) layer 
and upper layer software (it is hereafter considered as the upper layer), and serial infrared ray 
communication is performing communication with a mating device. 

[0003]An IrLAP layer is regulation of the standardization which IrDA advocates, In order to 
secure the rapidity and reliability of infrared ray communication, it is a protocol layer which 
manages the communication procedure similar to HDLC (High Level Data Link Control 
Procedure: high-level data link control). 

[0004]An IrLMP layer is the upper layer of an IrLAP layer, and in order to make connection with 
two or more devices, it is a protocol layer which manages characteristic-data service of a 
session or the partner who connects. It is for the upper layer performing communication with a 
mating device using the service which an IrLAP layer and an IrLMP layer provide. 
[0005]The flow of the command from the upper layer in the communication procedure used with 
the above-mentioned IrDA serial infrared ray communication unit, data transmission, and an 
unlinking procedure are explained using drawing 9 - drawing 1 1 . 

[0006]The command judges a disconnect request and a data transmission request that an IrLMP 
layer receives the command from the upper layer (the drawing 9 step S42, S43). ( drawing 9 step 
S41) If the command is judged to be a data transmission request, an IrLMP layer will assemble 
the send data showing the data transmission request ( drawing 9 step S44), and will publish a 
data transmission request in an IrLAP layer ( drawing 9 step S45) 

[0007]An IrLAP layer stores the send data by a FIFO (First In First Out) method on a memory, if 
a data transmission request is published from an IrLMP layer ( drawing 9 step S46). 
[0008]On the other hand, if it judges that the command from the upper layer of an IrLMP layer is 
not a disconnect request or a data transmission request, either, processing (other processings) 
according to the command will be performed ( drawing 9 step S47). 

[0009]If an IrLMP layer judges that the command from the upper layer is a disconnect request, it 
will assemble the send data showing the disconnect request ( drawing 10 step S48), and will 
publish a data transmission request in an IrLAP layer ( drawing 10 step S49). 
[0010]An IrLAP layer stores the send data with a FIFO system on a memory, if a data 
transmission request is published from an IrLMP layer ( drawing 10 step S50). After that an 
IrLMP layer publishes a disconnect request to an IrLAP layer ( drawing 10 step S51) 
[001 1]On the other hand, in an IrLAP layer, it judges whether there is any send data stored with 
the FIFO system on the memory ( drawing 1 1 step S61), and if send data is on a memory, the 
send data of the head will be transmitted to a connection destination through Ir port ( drawing 1 1 
step S62). 

[0012]An IrLAP layer's transmission of send data will judge whether RNR (Receive NotReady) 
was received or RR (Receive Ready) was received (the drawing 1 1 step S63, S64). Here, if RNR 
is received, an IrLAP layer judges that a connection destination was not able to receive send 
data, and it will resend send data until a connection destination receives send data (the drawing 

11 step S62, S63). 

[0013]If RR is received without receiving RNR, it judges that the IrLAP layer received send data 
and a connection destination will take out the send data from the head of FIFO, and will clear it ' 
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( drawing 1 1 step S65). An IrLAP layer will perform exception processing (processing of protocol 
violation) according to the received frame, if it receives except RNR and RR ( drawing 1 1 step 
S66). 

[0014]In the communication procedure used with the above-mentioned IrDA serial infrared ray 
communication unit, an example of normal operation until it performs cutting after the data 
transfer to the device B from the device A is shown in drawing 1 2 . 

[0015]In this case, if a Request to Send (1) is published from the upper layer of the device A, an 
IrLMP layer will publish Data.request (2) to an IrLAP layer. An IrLAP layer edits a data frame (3) 
with the data received from the IrLMP layer, and transmits to the device B. 

[0016]If a data frame (3) is received, the IrLAP layer of the device B notifies Data.indication (31) 
to the IrLMP layer which is the upper layer, and in order to tell that the data frame (3) has been 
simultaneously received normally to the device A, it will answer with the RR frame (32). The 
IrLMP layer of the device B which received Data.indication (31) notifies reception (33) to the 
upper layer, and transmission of data completes it normally by the above sequence. 
[001 7]On the other hand, if a disconnect request (6) is published from the upper layer of the 
device A, an IrLMP layer will cut an IrLMP level with a mating device first. Since cutting of an 
IrLMP level is performed via a data frame, an IrLMP layer is publishing Data.request (7) to an 
IrLAP layer, and the data frame (33) which requires cutting of an IrLMP layer is transmitted. 
[001 8]The IrLAP layer of the device B will notify Data.indication (34) to an IrLMP layer, if a data 
frame is received. Since an IrLMP layer checks the contents of the data and the contents show 
cutting of the IrLMP level, disconnect-request reception (35) is notified to the upper layer. Since 
the IrLAP layer received the data frame normally, it answers with the RR frame (11). Here, 
cutting of an IrLMP layer level is completed. 

[0019]Next, since cut treating of an IrLAP level is performed, Disconnectrequest (36) is 
published in an IrLAP layer and, as for the IrLMP layer of the device A, the DISC (Disconnect) 
frame (37) is published by this from an IrLAP layer. The DISC frame is a frame which requires 
cutting of a circuit of a distant office. 

[0020]The IrLAP layer of the device B notifies Disconnectindication (38) to an IrLMP layer. 
Since the disconnect-request reception to the upper layer is notified by disconnect-request 
reception (35) at this time, the event of the notice to the upper layer is not generated. 
[0021]Since the IrLAP layer received the DISC frame normally, it answers by the UA 
(Unnumbered Acknowledgemend) frame (39), and cutting of an IrLAP level completes it now. 
Here, the UA frame is a frame for having accepted the demand and answering a distant office, 
when the demand about setting out in the modes, such as the above-mentioned DISC frame, is 
received. 
[0022] 

[Problem(s) to be Solved by the Invention]In the conventional serial infrared ray communication 

unit mentioned above. Since both the usual data transmission and cutting of the IrLMP level are 

performed by issue of Datairequest and the contents of the data frame are not checked in an 

IrLAP layer, distinction of Data.request by which demand cannot be performed. 

[0023]Since each class of the upper layer, an IrLMP layer, and an IrLAP layer does not have an 

interface which waits completion of transmitting processing and cut treating, when the upper 

layer and the IrLMP layer of the device A publish a disconnect request to a lower layer, 

respectively, they are recognized to be what transmitting processing completed. 

[0024]For example, when cutting after performing data transfer to the device B from the device 

A, operation when the device B cannot receive data because of a receive buffer full state is 

shown in drawing 13 . 

[0025]. as the sequence of drawing 12 w ith the operation same in drawing 13 f rom the Request 
to Send (1) from the upper layer of the device A to data frame transmission (3) — here, since 
the device B is a buffer full state, suppose that a data frame (3) was not able to be received. In 
order that the IrLAP layer of the device B may tell the device A about a busy state then, an 
RNR frame (4) is answered. The IrLAP layer of the device A which received the RNR frame 
resends a data frame (5). 

[0026]ln order that the upper layer of the device A may not have a means to get to know that 
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the IrLAP layer is performing such a retransmitting process and may not wait completion of 
transmitting processing, it publishes a disconnect request (6) as what transmitting processing 
has completed. 

[0027]Since an IrLMP layer does not know the retransmitting process of an IrLAP layer, either, 
Data.request (7) is published for the disconnect request of an IrLMP level. Since an IrLAP layer 
is during the retransmitting process of a data frame (5), transmission is kept waiting until a 
retransmitting process completes the data frame (41) which is a disconnect request of the 
IrLMP level received by Data.request (7). 

[0028]Transmission can be kept waiting until similarly transmitting processing of a data frame (5) 
and (41) completes the DISC frame (43) by Disconnect.indication (42) which is a disconnect 
request of an IrLMP level. 

[0029]As mentioned above, a disconnect request recognizes it as what cut treating completed 
by the upper layer of the device A in order not to wait completion of processing. However, the 
device B has not received the disconnect request (41) of the IrLMP level in practice. That is, for 
the device B, a connected state has a link and the problem that recognition of the state of a link 
crosses between the device A and the device B occurs. 

[0030]For example, when another device C requires connection of a link from the device B, since 
the device B has a link with the device A in a connected state, it can consider a possibility of 
refusing the connection request from the device C. 

[0031]Then, it is in the purpose of this invention providing the serial infrared ray communication 
unit cancels the above-mentioned problem, can perform cut treating preferentially when a 
disconnect request is received during a retransmitting process, and recognition of a link 
connection state between devices can be prevented from crossing 
[0032] 

[Means for Solving the Problem]A serial infrared ray communication unit by this invention is 
provided with the following. 

An IrLAP layer which manages a communication procedure. 

An IrLMP layer which sends out a data transmission request and a disconnect request to said 
IrLAP layer at least according to a demand from the upper layer. 

It is a serial infrared ray communication unit containing a port part which communicates send 
data to a connection destination generated based on said data transmission request and said 
disconnect request from said IrLMP layer to said connection destination with infrared rays, A 
discriminating means which distinguishes existence of a disconnect request from said upper layer 
in either said IrLAP layer and said IrLMP layer. 

An abandonment means to discard untransmitted send data to said connection destination when 
said discriminating means distinguishes from those [ said ] with a disconnect request. 

[0033]Other serial infrared ray communication units by this invention are provided with the 
following. 

An IrLAP layer which manages a communication procedure. 

An IrLMP layer which sends out a data transmission request and a disconnect request to said 
IrLAP layer at least according to a demand from the upper layer. 

An accumulation means which is a serial infrared ray communication unit containing a port part 
which communicates send data to a connection destination generated based on said data 
transmission request and said disconnect request from said IrLMP layer to said connection 
destination with infrared rays, and accumulates said send data. 

A discriminating means which distinguishes whether a data transmission request from said IrLMP 
layer to said IrLAP layer is a disconnect request in said IrLMP layer level, An abandonment 
means to be accumulated in said accumulation means and to discard untransmitted send data to 
said connection destination when said discriminating means distinguishes from a disconnect 
request in said IrLMP layer level. 

[0034]Another serial infrared ray communication unit by this invention is provided with the 
following. 
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An IrLAP layer which manages a communication procedure. 

An IrLMP layer which sends out a data transmission request and a disconnect request to said 
IrLAP layer at least according to a demand from the upper layer. 

An accumulation means which is a serial infrared ray communication unit containing a port part 
which communicates send data to a connection destination generated based on said data 
transmission request and said disconnect request from said IrLMP layer to said connection 
destination with infrared rays, and accumulates said send data. 

An issuing means which publishes [ it being accumulated in said accumulation means, and 
discarding untransmitted send data to said connection destination, when a decision means which 
judges whether a demand from said upper layer is said disconnect request, and said decision 
means judge it as said disconnect request, and ] an abandonment demand in said IrLAP layer. 

[0035]Although it is necessary in an unlinking procedure to perform unlinking in two protocol 
layers, IrLAP and IrLMP, like the above in IrDA, In this invention, if there is untransmitted data 
when IrLAP receives a disconnect request of an IrLMP level, it has a function which discards it 
and over which priority is given to a disconnect request. By this, in the state where it is shown in 
drawing 1 3 . since it becomes possible to complete unlinking processing promptly even if unlinking 
between the device A and the device B is behind, time for link connection between the device B 
and the device C to become possible can be shortened. 

[0036]In this invention, if IrLAP has non~send data before IrLMP publishes a disconnect request 
in an IrLMP level, after requiring abandonment of the non-send data, a disconnect request of an 
IrLMP level is published, and it has a function over which priority is given to a disconnect 
request. By this, in the state where it is shown in drawing 13 . since it becomes possible to 
complete unlinking processing promptly even if unlinking between the device A and the device B 
is behind, time for link connection between the device B and the device C to become possible 
can be shortened. 
[0037] 

[Embodiment of the Invention] Next, the example of this invention is described with reference to 
drawings. Drawing 1 is a block diagram showing the composition of one example of this invention. 
In a figure, the serial infrared-ray-communication machine 1 Upper layer software (it is hereafter 
considered as the upper layer) (not shown), It is constituted including the IrLMP control section 
2 which processes an IrLMP layer, the IrLAP control section 3 which performs processing of an 
IrLAP layer, and the infrared ray communication section (serial infrared-ray-communication 
mechanism) 4. 

[0038]The IrLAP control section 3 The demand receptionist part (it is hereafter considered as a 
demand receptionist part) 31 from IrLMP, It is constituted including the memory supervisor 
control part 32, the IrLMP level disconnect-request primary detecting element (it is hereafter 
considered as a disconnect-request primary detecting element) 33, the data conversion part 34, 
and the memory 35 containing FIFO (not shown). 

[0039] Drawing 2 and drawing 3 are flow charts which show the communication procedure of one 
example of this invention. The flow of the command from the upper layer in the communication 
procedure of one example of this invention, data transmission, and an unlinking procedure are 
explained using these drawing 1 - drawing 3 . 

[0040]lf the IrLMP control section 2 receives the command from the upper layer, the command 
will judge a disconnect request and a data transmission request. If the command is judged to be 
a data transmission request, the IrLMP control section 2 will assemble the send data showing a 
data transmission request, and will publish a data transmission request to the IrLAP control 
section 3. 

[0041]On the other hand, if the IrLMP control section 2 judges that the command from the upper 
layer is not a disconnect request or a data transmission request, either, it will perform 
processing (other processings) according to the command. If the IrLMP control section 2 judges 
that the command from the upper layer is a disconnect request, it will assemble the send data 
showing the disconnect request, and will publish a data transmission request in an IrLAP layer. 
[0042]lt is judged that the IrLAP control section 3 receives the command from the IrLMP control 
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section 2 in the demand receptionist part 31 whether the command is a data transmission 
request (drawing 2 step S2). ( drawing 2 step SI) The demand receptionist part 31 will pass the 
disconnect-request primary detecting element 33 a data transmission request, if the command is 
judged to be a data transmission request. The disconnect-request primary detecting element 33 
checks the contents of the data of a data transmission request ( drawing 2 step S3), and 
distinguishes whether it is a disconnect request of an IrLMP level ( drawing 2 step S4). 
[0043]The memory supervisor control part 32 is performing storing of send data to FIFO of the 
memory 35, and management (surveillance is included) of drawing If the command received in 
the demand receptionist part 31 is distinguished from the disconnect request of an IrLMP level 
in the disconnect-request primary detecting element 33, it will control to discard all the send 
data that is not transmitted [ which were stored in FIFO ] ( drawing 2 step S5). 
[0044]If the command received in the demand receptionist part 31 is not distinguished from the 
disconnect request of an IrLMP level in the disconnect-request primary detecting element 33, 
the memory supervisor control part 32, Or if it is distinguished from the disconnect request of an 
IrLMP level and all the send data that is not transmitted in FIFO is discarded, the send data is 
stored in FIFO of the memory 35 ( drawing 2 step S6). 

[0045]On the other hand, the IrLAP control section 3 will perform processing (other processings) 
according to the command, if the command from the IrLMP control section 2 received in the 
demand receptionist part 31 is not a data transmission request ( drawing 2 step S7). 
[0046]It is judged whether after the above-mentioned processing, the IrLAP control section 3 
has send data stored in FIFO of the memory 35 ( drawing 3 step S11). If FIFO has send data, 
after changing the send data of the head by the data conversion part 34. it transmits to a 
connection destination through the infrared ray communication section 4 ( drawing 3 step S12). 
[0047]It is judged whether the IrLAP control section 3 received whether RNR was received and 
RR, when send data was transmitted (the drawing 3 step S13, S14). Here, if RNR is received, the 
IrLAP control section 3 judges that a connection destination was not able to receive send data, 
and it will resend send data until a connection destination receives send data (the drawing 3 step 
S12, S13). 

[0048]If RR is received without receiving RNR, the IrLAP control section 3 judges that send data 
was received, and a connection destination will take out the send data from the head of FIFO, 
and will clear it (drawing 3 step S15). The IrLAP control section 3 will perform exception 
processing (processing of protocol violation) according to the received frame, if it receives 
except RNR and RR ( drawing 3 step S16). 

[0049] Drawing 4 is a sequence chart which shows the example of the function over which 
priority is given to the disconnect request by one example of this invention of operation. 
Operation of the function over which priority is given to the disconnect request by one example 
of this invention using these drawing 1 and drawing 4 is explained. 

[0050]The outline of operation of the data transmission in the communication procedure shown 
in drawing 4 is the same as that of the operation shown in drawing 13 . When a Request to Send 
(1) is published from the upper layer of the device A, the device B cannot receive data by a 
receive buffer full state, but the disconnect request (6) is published for the IrLAP control section 
3 of the device A from the upper layer during execution in resending (5) of the transmitting data 
frame. The device A and B of each shall comprise each part shown in drawing 1 . 
[0051]The IrLMP control section 2 publishes Data.request (7), in order to publish the disconnect 
request of an IrLMP level, if a disconnect request (6) is published from the upper layer. Here, the 
IrLAP control section 3 checks the contents of data in the disconnect-request primary 
detecting element 33, when a Data.request demand is received in the demand receptionist part 
31, and it operates so that it may distinguish whether it is a disconnect request of an IrLMP 
level. 

[0052]In this case, since Data.request (7) received in the demand receptionist part 31 is a 
disconnect request of an IrLMP level, the memory supervisor control part 32 of the IrLAP 
control section 3 discards the data frame (5) under resending. It becomes possible to transmit 
the data frame (8) which is a disconnect request of an IrLMP level by this. Here, if the receive 
buffer full state of the device B is canceled, the data which will be received next will be a 
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disconnect request (8) of an IrLMP level. The IrLAP control section 3 of the device B notifies 
Data.indication (9) to the IrLMP control section 2, the contents of data are checked by the 
IrLMP control section 2, and since the contents are cutting of an IrLMP level, disconnect- 
request reception (10) is notified to the upper layer. 

[0053]Then, if Disconnectrequest (12) which is a disconnect request of an IrLAP level is 
published from the IrLMP control section 2 by the side of the device A, The DISC frame (13) is 
transmitted from the IrLAP control section 3, and cut treating is completed by the response of 
the UA frame (1 5) from the device B. 

[0054] By the above operation, it can become possible to process preferentially transmission of 
disconnect-request transmission (8) of an IrLMP level, the device B can bring forward the timing 
which recognizes an unlinking state, and the inconsistency of recognition of the link condition 
between the devices A and B can be avoided. 

[0055] Drawing 5 is a block diagram showing the composition of other examples of this invention. 
In the figure, the serial infrared-ray-communication machine 5 is constituted including the upper 
layer (not shown), the IrLMP control section 6. the IrLAP control section 7, and the infrared ray 
communication section 4. 

[0056]The IrLMP control section 6 is constituted including the disconnect-request primary 
detecting element 61 and the non-send data abandonment demand issuing part 62, and the 
IrLAP control section 7 The demand receptionist part (it is hereafter considered as a demand 
receptionist part) 71 from IrLMP, It is constituted including the memory supervisor control part 
72, the data conversion part 73, and the memory 74 containing FIFO (not shown). 
[0057] Drawing 6 and drawing 7 are flow charts which show the communication procedure of 
other examples of this invention. The flow of the command from the upper layer in the 
communication procedure of other examples of this invention, data transmission, and an unlinking 
procedure are explained using these drawing 5 - drawing 7 . 

[0058]The command judges a disconnect request and a data transmission request that the 
IrLMP control section 6 receives the command from the upper layer (the drawing 6 step S22. 
S23). ( drawing 6 step S21) If the command is judged to be a data transmission request, the 
IrLMP control section 6 will assemble the send data showing the data transmission . request 
( drawing 6 step S24), and will publish a data transmission request to the IrLAP control section 7 
( drawing 6 step S25). 

[0059]The IrLAP control section 7 stores the send data in FIFO of the memory 74 by the 
memory supervisor control part 72, if the data transmission request from the IrLMP control 
section 6 is received in the demand receptionist part 71 ( drawing 6 step S26). 
[0060]On the other hand, if the IrLMP control section 6 judges that the command from the upper 
layer is not a disconnect request or a data transmission request, either, it will perform 
processing (other processings) according to the command ( drawing 6 step S27). 
[0061 ]The IrLMP control section 6 will publish a non-send data abandonment demand from the 
non-send data abandonment demand issuing part 62 to the IrLAP control section 7, if it detects 
that the command from the upper layer is a disconnect request in the disconnect-request 
primary detecting element 61 ( drawing 7 step S28). After that, the IrLMP control section 6 
assembles the send data showing the disconnect request ( drawing 7 step S29), and publishes a 
data transmission request to the IrLAP control section 7 ( drawing 7 step S30). The IrLMP 
control section 6 publishes a disconnect request to the IrLAP control section 7 next ( drawing 7 
step S3 1). 

[0062]Therefore. in the IrLAP control section 7, if the non-send data abandonment demand from 
the non-send data abandonment demand issuing part 62 is received in the demand receptionist 
part 71, the non-send data in FIFO of the memory 74 will be discarded by the memory 
supervisor control part 72. 

[0063]After that, in the IrLAP control section 7, if the data transmission request from the IrLMP 
control section 6 is received in the demand receptionist part 71, the send data is stored in FIFO 
of the memory 74. Since the procedure of the data transmission by the IrLAP control section 7 
is the same as that of one example of this invention, the explanation is omitted. 
[0064] Drawing 8 is a sequence chart which shows the example of the function over which 
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priority is given to the disconnect request by other examples of this invention of operation. 
Operation of the function over which priority is given to the disconnect request by other 
examples of this invention using these drawing 5 and drawing 8 is explained. 
[0065]The outline of operation of the data transmission in the communication procedure shown 
in drawing 8 is the same as that of the operation shown in drawing 4 and drawing 13 . When a 
Request to Send (1) is published from the upper layer of the device A, the device B cannot 
receive data by a receive buffer full state, but the disconnect request (6) from the upper layer is 
published for the IrLAP control section 7 of the device A during execution in resending (5) of the 
transmitting data frame. The device A and B of each shall comprise each part shown in drawing 
5. 

[0066]The IrLMP control section 6 which received the disconnect request (6) requires 
abandonment (21) of non-send data from the IrLAP control section 7. If the IrLAP control 
section 7 has non-send data in FIFO of the memory 74 when the abandonment demand of the 
non-send data is received in the demand receptionist part 71, it will operate so that non-send 
data may be discarded by the memory supervisor control part 72. Here, the data frame (5) under 
resending is discarded. 

[0067]The IrLMP control section 6 publishes Data.requst (7) which is a disconnect request of an 
IrLMP level after this processing. Since the resending data frame (5) is already discarded at this 
time, the IrLAP control section 7 can transmit immediately the data frame (8) which is a 
disconnect request of an IrLMP level. The processing from transmission of this data frame (8) to 
the completion of IrLAP level cutting is the same as that of drawing 4 . 

[0068]By the above operation, since it becomes possible to process preferentially transmission 
of disconnect-request transmission (8) of an IrLMP level, the timing the device B recognizes an 
unlinking state to be can be brought forward, and the inconsistency of recognition of the link 
condition between the devices A and B can be avoided. 

[0069]Thus, by discarding the send data which is not transmitted [ which was stored in FIFO of 
the memory 35 when the data transmission request from the IrLMP control section 2 to the 
IrLAP control section 3 was distinguished from the disconnect request in an IrLMP layer level in 
the disconnect-request primary detecting element 33 ] by control of the memory supervisor 
control part 32, When a disconnect request is received during a retransmitting process, cut 
treating can be performed preferentially, and recognition of a link connection state between the 
devices A and B can be prevented from crossing. 

[0070] By publishing a non-send data abandonment demand from the non-send data 
abandonment demand issuing part 62 to the IrLAP control section 7, when the disconnect- 
request primary detecting element 61 detects that the command from the upper layer is a 
disconnect request, When a disconnect request is received during a retransmitting process, cut 
treating can be performed preferentially, and recognition of a link connection state between the 
devices A and B can be prevented from crossing. 
[0071] 

[Effect of the Invention]By discarding untransmitted send data to a connection destination, when 
it distinguishes that the data transmission request from an IrLMP layer to an IrLAP layer is a 
disconnect request in an IrLMP layer level according to the serial infrared ray communication 
unit of this invention, as explained above, When a disconnect request is received during a 
retransmitting process, cut treating can be performed preferentially, and it is effective in the 
ability to prevent recognition of a link connection state between devices from crossing. 
[0072]By according to other serial infrared ray communication units of this invention, discarding 
untransmitted send data to a connection destination, when it judges that the demand from the 
upper layer is a disconnect request, and publishing an abandonment demand in an IrLAP layer, 
When a disconnect request is received during a retransmitting process, cut treating can be 
performed preferentially, and it is effective in the ability to prevent recognition of a link 
connection state between devices from crossing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a block diagram showing the composition of one example of this invention. 
[Drawing 2] It is a flow chart which shows the communication procedure of one example of this 
invention. 

[Drawing 3] It is a flow chart which shows the communication procedure of one example of this 
invention. 

[Drawing 4l lt is a sequence chart which shows the example of the function over which priority is 

given to the disconnect request by one example of this invention of operation. 

[Drawing 5l lt is a block diagram showing the composition of other examples of this invention. 

[Drawing 6] It is a flow chart which shows the communication procedure of other examples of this 

invention. 

[Drawing 7] It is a flow chart which shows the communication procedure of other examples of this 
invention. 

[Drawing 8l lt is a sequence chart which shows the example of the function over which priority is 
given to the disconnect request by other examples of this invention of operation. 
[Drawing 9l lt is a flow chart which shows the communication procedure of a conventional 
example. 

[Drawing 10l lt is a flow chart which shows the communication procedure of a conventional 
example. 

[Drawing 11 l it is a flow chart which shows the communication procedure of a conventional 
example. 

[Drawing 12] lt is a sequence chart which shows an example of the normal operation of the data 
transmission in a conventional example, and unlinking processing. 

[ Drawing 13 ]It is a sequence chart which shows the data transmission in the receive buffer full 
state in a conventional example, and an example of operation of unlinking processing. 
[Description of Notations] 

1 and 5 Serial infrared-ray-communication machine 

2, 6 IrLMP control section 

3, 7 IrLAP control section 

4 Infrared ray communication section 

31, the demand receptionist part from 71 IrLMP 

32 and 72 Memory supervisor control part 

33 IrLMP level disconnect-request primary detecting element 
34, 73 data conversion parts 

35 and 74 Memory 

61 Disconnect-request primary detecting element 

62 Non-send data abandonment demand issuing part 
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r DA-Cli 1 r L A PRO* I r LMP©2 ^©^D h a 
Y + r© y > * ^Wr^tf 5 ##pjt? 

« I r LMP U^UOttKS** I r LA P^flXofc 

*flBfcSi*s«i6*Wurt>s. elector, hi 3 

tCmr&StzWJSrc. SgBA£«KB£©nn©y>£tt 

mifimtix^x fe y > ^ftjK«sn*t>^ <sr«c 

i*^JtBi<t5©"C. 8IBi81C40|l||©';>*« 
[00 3 6] *SiTBI rLMPjWI r LMP 

\y^}ix<ommmmmf -r-smrfc i r l a pcc*^<i 

6 1 r LMPU^;U©iWWg#*l&fTU tt)WfS**® 
3tS-ttS«fiB*-ffL--CC>&. enccior. 013^ 
TJ:5fttt8-C. ^gAiggBt©P^©y>i7 , irj»r^ 

iin-cc^-cfc. y>d'«»r«!a*i>-6p<^T-r*ci 
*^fiBitts©r. saHBi«»ci©iiB©y>*sa* 

* I 5I«i«tSl^lH!*jS«rrSCi*s-C*4. 
[0037] 

[*w©«»©0«] ^cc. ^m<ommmic^xm 

>?WQlbZ>. HtCfcC^r. ts'JTfomftm 
afWlttifflJly? hyi7 («T. ifi^i-rs) 
(BRHfJ*) i. I r LMP'lCffiS^f -5 I r LMP 



»a52i. I rLAP»©*iffi*fT9 I rLAPfflW 
[0 0 3 8] I r LAPfM®IgP3lJ I rLMPS>^©S 

(«t. s#5H*fcfa$£-ra) 3 1 <t. 

>J£ffi«niW3 2i, I r LMP l"<JU$lBr£3q*EH8 

34i, FIFO(I^iif) 'J 3 5 £ Zti 

[0 0 3 9] H2&OT83 «##6W©-|Ste0!|«DafI* 
«^t7n-? t -ht$,4, cn601-I34ffl 

[0040] I r LMP«flP»2ttJ:ttli*6©3^> 
F*«fN*S±. *©3-?>Fa«fc»rB#*. ^-^a 
fiS**«r*l»rr4. IrLMP«WS2l«03v> 

Taft^-^Sriflirt. I r L A P$IJ§Po|53 ft^— 

[0 04 1]— I r LMPWfiP»2»±ttBI*6© 

Sf-fii. *©av> FtOSCifcMg <*©fl&©jB3) 
*3Wfi-*. gfc, I r LMPMflP»2tt±ffl«*»6© 

*^iiftf t -*4ffii:-C, I r LAPBKf'-jrafll 

[0 042 ] I r L A PW«pat3 BB*SW*»3 1 T 
I r LMP$lJ®lS|52*i?>©av> F*S#W4i (02 
X9"»7S 1) . *©3^>F#^-*afIS#a»5*» 
tflKTS (H2^f^S2). »#*#wa$3 It* 

tefi**wws*«aiiJ3 3«c«r. gwr53tt*tHas3 

Stt^-faHISfc©? 1 -*©!*^**;* » *L (H2 
^r7^S3) , I r LMP U-t;KDWS^g*^ 

(@2Xf-^S4) . 
[0 043 ] jt*>V9B8mQffl3 2 li^-t 'J 3 5 ©F I 
F0tC*J-r-5iiHi7 r -*©^SO , KttJU©'Sffi 

v> r--#$J»rB3fc&fcHS|53 3tl r LMP U-<;U©i?JK 
B^iffiJUSnSi. F I FOtcteffl3ftft:*^fI©i£ 

5) . 

[ 0 0 4 4 ] £ fc, M * y @&3ft3HJ8PS|5 3 2 ttB#«ft» 
SB 3 1 T§ffy?cav> F«H8ftR*tttbaS3 3 r I r 
LMP U^JU©ttKB«iflg|S*l«cW<i«. *4t»o: 

I r LMP l^A©«J»rSJS£*!W!!3tlTF I F Op*g© 
*36©©3S«^-**J^raai3*iSi. ^©iUft^- 
*4^y3 5©F I FOKfS^-TS (S2Xf^S 

6) . 
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[0 04 5] -2r. I r L A P3HJ©gfl3 H3B&*tt»a$ 
3 1 rSfftffc I r LMPS0fflI»2 36»6©=iv>- 

-^Sfts^rctt -e©nv> Ftct&DfcAffii 

<*©te©fflffl) ejtffT* (H2^f5^S7) . 

[0 046] ±IB©^S©^5C. I r L A PfM®Jg|53 it 
>*V3 50F I FOfCtStt^iart^j^ftT 1 -^^* 
£*Pi'5#>£¥fJKL (H3Xf j^S 11). FIFO 
tcSSM^- ^*s&nK-e©5fe^©^fir- * ^ir- 

8s2c 3 4 Lt*> zmwamai 4 *a l t« 

10 K2fit4 (H3Xf »^S12). 

[0047] i TLAPfflw^sammr-zzim? 

5 (i3Xf^S 13, S 1 4) . CCf, I r L A 
PfflfiP»3ttRNR*«fi-rS£. JKRjteJWSfB? 8 - * 

12, s 1 3) . 

[0 04 8] I r LAPMflHV3liRNR««A«r(C 
RR*S«T5i. **3tfWfcfc© 
20 £*JWU F I FO©J^fri&*©aff^--$r*BttttL- 
TJ'jm (H3Xf 5 ^S15). ifc. I r L A 
P«mV3ttRNR. RR««.*»H-4 4. *«Lfc 

7 u-Atcisors^^ h3;uas©^s) * 

SEff-r* (H3*?-»:/S 16), 
[0 049] H4tt*»«©-Sate«{cj:S!WKS*% 
«lsS-tt*«IB©«ifttW*wri/-ir->^^ 1 . - h-c* 

s„ tirihm\m?m4:*m^x&?m<D— suspect 
*«JSfB**«jfe3-es««fi©ttft{co( r »rw"«r*. 

[005 0] 14tCS«i^iT©f- *£m©«jfl: 

30 ©wsttiai 3fc5%r«Mtii5ia-c. iaBA©±fiUi35> 

6ams* ( 1 ) *»ff(,fcll#ec. SSBBft'Sfi'-t? 7 

I r LAP*lfia)SP3*sa«'? r -*7U-A©ffa (5) 
43«EfT*Cc. ±faa*6«»rS* (6) *5|||f$ntt> 

rc»6fc©irs. 

[005 1 ] I r L M PWBSSi 2 HLbtftJB** 6^»tB# 
(6) *J*tf3nSi. I r LMPU^JUOttJWS** 
fMrTSfciWC, Data, request ( 7 ) ££6 
40 tftS. CCt. I r LAP*08P»3ttS*3J(*WaiJ3 
1 "CD a t a. request S3fc*3ttWfcB#Ktt)»r 
B**lfflS|S3 St*? 1 -*©^©^* *tft». Ir 
LMP U^;KDWil*T^ S ft <t- 5 *©«« 0*?f 5 «fc 

[0052] C(Dm<£. B*SFtWSU3 1 -CStttffcD 
ata. request (7) Kir LMPU^O^ 

Ktb#&©-c. i t lap mm$& 3 <D^^>;mKf&m^ 
3 2kmmtp<D7=-zyi>-j>. (5) zmm-rz. en 

W^t, I r LMP ^^©SJKBJfc-Cab-Sf 1 --*? 

so u-a (8) tafflrrsci^iwctta. cc-c. & 



(6) 

9 

(8) r£>£„ 81BOI r LAP$)JfflIg{5 3«Da t 
a. indicat ion (9) 5:1 rLM P$U£Ug(5 2 
tCil^lL. I r LMPfgmUZ-C^-ZOpm*:?-*. v 

±&micmmm^m ( 1 o> sriift-r*. 

[005 3 ] ^gAOTO I r L M P ®mS& 2 

6 1 r L A P U^©«JWfB*t?*i D i s c o n n e 

ct. request (12) *J«ff I r L 10 

AP(WBW53*>6D I SC7U--A (13) #i£fl£ 
ft. i@KB36>e>©UA7U-A (is) oiesector 

[0054] JiLkOUmc^X. IrLMPU^l/O 
tfJKS*iiHI ( 8 ) ©3Hf *«fcWK*ffl*a c 4#»r 

[ 0 0 5 5 ] m 5 tt*IW©ft©gSilM©1iia*^*:/ 
a^0T$)£„ HKlisOT. i"JTJl/^^jlftK5 20 
«±{4J1 (Hnvfcf-r) 4. I r LMP#JffiIgI$6 4. I r 
LAPSH]gpgB7 4. *j«(iam»4 4 4^-C«fiSS*i 

[0 05 6] I r LMPfflffitte U^KK$tttUtf 6 1 
4 . ^{Et*- 3f 0gaiS*»?f SP 6 2 4 *£A/ClIl«S 
ft> I r LAPSWg|37« I r LMPfrfc©***!*** 

sp («T. ***ttw*&T*> 7 i 4, y^ymiM 

®SP7 2 4, F-Zmmi 3 4, FIFO (HijHt 
[ 0 0 5 7 ] H 6 SOI 7 f£$A9!©fl!!©3gte0|©a@ 30 
ffllr»r*IBW©fl6©SQSW©aim#«'C©±{tJl*6© 

[0 05 8] I r LMP*lJtaiS|}6«±ffi®*iP)©3-7> 
F**ftfWS£ (B6^f7^S21), *©37>F 

'^S22, S23) . I r LMP*tJ®gP6«-e©=iv 

isv^-tmm^tmm-tzt. *©f-*aHiB 

*titIif-$*MT (16^f -^'S2 4) , 40 

i r LApmwmicT-zmmmxzmfTz me 

[0 05 9 ] I r LAPttflffi7aS*&ftWS7 1 T 
I r LMP»356*6©7-2i*iIg;££StfW-5 
4. -rf*yKtBS|ffliaS7 2KJ:WOMf-*l:yt 
'J 7 4©F I FOKfflWS (BBXf j^S26) . 
[0 060]— I r LMPS9W«6tt±tWj&»6© 

»r-r£4. ?©37> FKlED/cSS® (-€-©ffe©A!yi) 

(a6^7-y7S2 7). 50 
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[0 06 1 ] ifc. I r LMPtftP3*6tt«)Br£3St*Hi 
SS6 lT±ffl|Aie.037> F#tfJ»rg3rcS>SC4=& 

7^f^S2 8).^K, I rLMPfflHP8B6tt 

S29) , I r L A P«HW»7 K^-iraSmB^ilfitf 
« (H7^f»^S30). COSllC. IrLMPW 
®SP6«I rLAPfWffl»7{Ci8!IIRfi**|6tf^S (0 
7^f-^S3 1 ) . 

[0 06 2] (/Wot. I r L A P §IJQ)gJ5 7 T&JUjJc 

sttwa$7 i -exmrn^- *m&&yffi&e 2 *>6© 

7 ZKiOjtt'J 7 4©F I FOftO*aif-ji6* 
[0063] *©&&c. I r L A Pffl©aJ7 TttB#S 

#wsp7 in rLMPMsraje^eo^-^asMs* 

£§tttf£4. ^OiHt^-^y-t 7 4©F I FO 
fit. I r LAPMMV7fcj:S* : ->afll 
©*««*««©— gUfiW 4 H«a©r. -tosHm** 
■rrs. 

[ 0 0 6 4 ] m 8 MMOWDXIfefflfCj: -S^JBrgsfc 
*S. Ctl€»H5RCJf|a8*ffl(,»r*»H©ffi©Jtll[« 

tc «fc 5 W»fg**&$te $ * &«tt(Dibmc"?b>TMii-s- 
s. 

[ 0 0 6 5 ] m 8 icmirmm^mvcD^- zmgawe 

©»ffl4Mil 3{C^-riil^4|D«-C. £|gA© 

mmfrhmmw* ( 1 > **ff t,fcu#cc. giB*s§ 

SIS A© I r LAP3»gfl7#^Mx-*:7U-A©f? 
i£ (5) **ffi|>{C. ±&B^6>©^»tS* (6) tf» 

tf3nrt»s. ft. giA, BS^«s5«c^-rsa5*> 
eauss nr t»s «> © 4 -r *. 

[006 6] W»fS* (6 ) ^lofc I r LMPWffll 
S56WI r LAPIWai»7«:»0r*afif s -ir©*g(| 

(2 1) ^S*-T€.„ I r LAPfWffll»7ttB*SttW 
5P7 lT-tO*!!?-? ©teBS**5«W4 4. y 

*y7 4©F i Focc^aHtf'-ji^fttitf. 
«fwi»ap 7 2 k j: 0 $ *mm? wet 

s. ccm B»f-$7u-A (5) ©ggg% 

[0 06 7 ] I r LMPfT«6 BC©«m©a. I r 
LMPU'S;l-©«JBfS3}<-C*SDa.t a. requst 

(7) %|MtT4. Cd&Sr. SIf-^l/-A 
(5) BBEtCrtBBSnrt**©"??. I rLAP§lJmia57 

»I rLMPU^©«I*t^f-*7U"A 

(8) t-i-^ccaie-raci^piffi-cft*. c©^-^ 

(8) ©2l(g3&»6 I r LAPU^;«7c7* 
r-©MSttll4 4l^«-C*5„ 
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[0 0 6 8] «±©«rf¥K:<fco-C. IrLMPU'CJl/© 

®mm*mm (8) ont4f«wt4ciAsiii 

tl4tt*©T. *»B#y>*tt«tt«*Bttr-5*-f 

[006 9] C©J;5K, I r LMPW»aB2aa»6I r 
L A P8HJtS953 ~-©-r- 2 &ft£$tf$JVr£$tetf£|S3 
3 -CI rLMP«UtJU-C©ttKB#£«B9Sftfc«F«c 
>t';35©F I FOfc*^Shfc*i£e©ia£(I-7'--* 

WKft^cim. ^sa, bib© y 

©f28to*£i,»a:h&i,» J: 5 Kficims. 
[0 0 7 0] Sfc. ±fi[Jia>e>©=3v> K*5§]BfS^t? 

-*«aSI**tfai56 2*6 I r LAPM»a$7«C*i8 

KWKS**3WtW^tl5K:«nBr«ia*»tefl«j«:tf 5 C 4 

[0 0 7 1 ] 

ttWMrstHtcjctitt. i rLMpg^i flapi 

< N©f f -£jgfeB3fc* 4 I r LMPJIU^U-C©^^* 
«W^K«IIWBa*«feW«;ff5Ci#"r#. nsra 

© y > * 8tttiui©m*i fti >itfc& t,><t ^ tc-r s c t 

[0 0 7 2] 4 fc. *«W©ftOi/ y r JU^^ilff £ 
KCCfctitf, ±fiHB*6©«##^S#r**4«K 

<fc^J^^*^I rLAPlKJiWiCilCj:^. 

Ktf 5CiW8. SEEM© y > *&ttfttt©3S&Pft 

[0ffi©ffi^%|^HJ] 

[0 1 ] *#6W©-Sat«©«iiS*^-J-^n 9 *0-e$> 
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[02] *^^©-^it^©iim#]ii*^-r 7 □ - ? + 
[03] &§m<D—mmffl<Dmm^m*7f;? + 

- hT&5. 

tSt£©g&fP^*^-r^-^>X9 1 + - h-C*4„ 

[05 ] *^©ffi©^sg^©«^^-r^n * j»H-c 
. *s. 

io [0 6 ] *»W©ffi©IOt0!(©ag*ll*m-i-7 n- ^ 

[07] *»W©flk©Sltfe0S©afi#**^rvn-?- 

[08] ^H^©fl!i©||tt0ltcj:£«ntfrS«%fi^3# 
-5tS#fe©St)f^=Sr^-r'>--^>^^ + - f-T*-5>„ 
[09] t£*W©afi*«*jST:7n-*i.-hr* 

s. 

[010] «e*«©aiM*jiisr^-i-7n-^ + -hr* 

5. 

20 [011] a£*W©fflMfMH£5*T7n-* + -hr* 
5. 

[012] fl£*«CC *J»S5P-irjaifBSc)fy >*«»f«i 

a©i«ibft©-^i*5vr^-ir>x^+-- 

[013] fi»«CC*jtt55Wt'< » 7 r 7 JUKSSf©^ 

- ^jMft&O' y > * WK«Hffi©»f?©-Wtwr^- * 

[*Hf©i»gi3 

i. 5 uvrnjmwmmxk 

2,6 I r LMPifHJSJgtf 
30 3 , 7 I rLAP» 

3 1,71 I r LMP*>6©B*««waJ 

3 2. 7 2 y*yKftffliiapf|s 

3 3 I r LMP U^JUWKR««U» 
3 4. 7 3 ^-^SSftBU 

35,74 y ■* y 

6 1 ^igrH^fflgtf 

6 2 Sfeam-^-irWRH^IfetTaiJ 
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I Ir LAPyjarep 1 



I r LMP** I r LAP!C*S 



I r LM p-rXOBm-m&m 



1 r LM Pi si 5 I r LA Pi;f- 

» 

I r LM Ptrb I r LAP trTUffitL/ 

( ) 



[02] [03] 




ftm^ 10-107737 







7ILKB 
7MHBHH* 


(10) 














. tlrLMP«iafT*3tt)(8) 






DtSC7t-Ji (13) 






UA7L-A(15) 


(U) ' 



r r l m pt> vnm^&gm* 
m=r-9 zmAix%> 



I r LMPtfo IrLAPIo^:? 



IrLAPT' FIFOKiEfg 



^S48 

-S50 
S51 



±<SlQ 

I 




I r LMP^IWSJ! 

I law** "V 61 


7 « 

1 f 


j 71 IrLAPplttttF 

| SsS'e'iefPSr | "j (F?F0) | 
1 72 ^ 74> 


fT* 



(10) 
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-TU-S21 




I rLMPJfijlrLA P^T*- I 



I r L A P TF I FOlzj*-ftT'-- / 



1 L 



■ r-sn u-i> (ia^sy-g ) ( 3 ) 



nrLMPWBtg»g)< 8 ) 



0ISC7t--i> (13) 



■WHEW 
Oata.indic 
1lon(9) 



(11) 
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I r LM Pt?p> I r LA P|;f"- 



I r LAP T"F I FOKiM-ftT- 



csin 




(12) 



10-107737 



i-MiiK§T--yX3) 



T^7l.-MWHO(5) 



RNR71--A tO 



